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ABSTRACT : 

The invention involves color magnetic resonance imaging using both a magnetic 
resonance property and a function of the magnetic resonance property. These 
enhanced color images provide greater informational content to the viewer. 
Applications include color imaging of estimates of T.sub. 2 to distinguish between 
regions of a sample containing homogeneous tissue and regions containing mixtures 
of tissue by using spatial variation in the hue, brightness, or saturation of the 
colors. 
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ART-UNIT: 271 

PRIMARY-EXAMINER: Boudreau; Leo H. 
ASSISTANT-EXAMINER: Desire; Gregory 
ATTY-AGENT-FIRM: Morgan & Finnegan, LLP 



ABSTRACT : 

A method for quantitatively assessing diffusion anisotropy according to an 
invariant anisotropy index that accounts for orientational coherence of the 
measured principal directions between different localized regions of an object to 
counteract the bias and increased variance effects of noise inherent in the 
diffusion measurement. A diffusion weighted imaging seguence is performed on a two- 
dimensional slice of an object to provide raw diffusion weighted image signals, 
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which are processed by conventional Fourier transform and magnitude reconstruction 
to provide diffusion weighted images, from which a diffusion tensor is estimated 
for each voxel of the imaged slice. In each voxel a lattice anisotropy index is 
calculated as a function of both the eigenvalues and eigenvectors of neighboring 
voxels such that intervoxel orientational coherence compensates noise-induced bias 
effects. The orientational coherence measure between two voxels is calculated 
according to an intervoxel deviatoric tensor dot product. The intervoxel lattice 
index for a given voxel is- locally averaged over a group of adjacent voxel to 
provide a resulting lattice index for the given voxel. Lattice index images for 
visual observation of diffusion anisotropy are generated according to the lattice 
index in each voxel. Monte Carlo simulations are used to assess the noise immunity 
of lattice index functions formulated according to the present invention. 

26 Claims, 9 Drawing figures 
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REPRESENTATIVE-FIGURES: 3 



ABSTRACT: 



A technique is provided for improving digital images by analysis of the sampling 
rate of the image data. The optimal sampling rate is determined, such as based on 
the point-spread function of the imaging system, and is compared to the actual 
pixel sampling rate. Based upon the comparison, the image may be shrunk or sub- 
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sampled to provide the optimal sampling rate that allows for optimal image 
filtering while accounting for inherent variations in spatial resolution of the 
images . 
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ART-UNIT: 3737 

PRIMARY-EXAMINER: Shaw; Shawna J. 



ABSTRACT : 

An interventional magnetic resonance method and apparatus utilizing a microcoil 
which enable localization of an interventional instrument by detecting magnetic 
resonance signals from the surroundings of the microcoil under the influence of 
magnetic field gradients. The outstanding reliability and the high speed of the 
method are due to the application of spatially non-selective RF pulses in 
conjunction with a sequence of gradient pulses in non-colinear directions. The 
localization method can be used inter alia for angiography wherein the signal 
intensity is used to determine the amount of blood present in the blood vessel. 

22 Claims, 6 Drawing figures 
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AT T Y -AGE NT - F I RM : Bromberg & Sunstein LLP 



ABSTRACT : 

A system for combining electromagnetic position and orientation tracking with 
magnetic resonance scanner is provided. One embodiment includes a magnetic 
resonance scanner defining a reference coordinate system for scanning a target. 
Coupled to the magnetic resonance scanner is a magnetic field source which produces 
a magnetic field. The magnetic field is sensed by a magnetic field sensor which 
produces a signal proportional to the magnetic field. The magnetic field sensor has 
a location relative" to the reference coordinate system. The location of the 
magnetic field sensor relative to the reference coordinate system of the magnetic 
resonance scanner is determined by a location tracking device using at least a line 
segment model of the magnetic field source and the signal from the magnetic field 
sensor. " t 

16 Claims, 33 Drawing figures 
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ABSTRACT: 

The present invention relates to systems and methods for management of brain and 
body functions and sensory perception. For example, the present invention provides 
systems and methods of sensory substitution and sensory enhancement (augmentation) 
as well as motor control enhancement. The present invention also provides systems 
and methods of treating diseases and conditions, as well as providing enhanced 
physical and mental health and performance through sensory substitution, sensory 
enhancement, and related effects. In particular, the present invention provides 
systems and methods for altering vestibular biology to, among other things', treat 
diseases and conditions or enhance performance related to vestibular functions. 

[0001] The present invention claims priority to U.S. Provisional Patent Application 
No. 60/525,359 filed Nov. 26, 2003, 60/605,988, filed Aug. 31, 2004, and Express 
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Mail Number EV 472 999 171 US, filed Oct. 1, 2004, the disclosures of which are 
herein incorporated by reference in their entireties. 
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ABSTRACT : 

A system for combining electromagnetic position and orientation tracking with 
magnetic resonance scanner is provided. One embodiment includes a magnetic 
resonance scanner defining a reference coordinate system for scanning a target. 
Coupled to the magnetic resonance scanner is a magnetic field source which produces 
a magnetic field. The magnetic field is sensed by a magnetic field sensor which 
produces a signal proportional to the magnetic field. The magnetic field sensor has 
a location relative to the reference coordinate system. The location of the 
'magnetic field sensor relative to the reference coordinate system of the magnetic 
resonance scanner is determined by a location tracking device using at least a line 
segment model of the magnetic field source and the signal from the magnetic field 
sensor. 
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PRIORITY 

[0001] The following application is a continuation of U.S. patent application .Ser. 
No. 09/470,166 which was filed on Dec. 22,1999 entitled, " MAGNETIC RESONANCE 
SCANNER WITH ELECTROMAGNETIC POSITION AND ORIENTATION TRACKING DEVICE" which claims 
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herein in their entirety. 
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ABSTRACT : 

A system for combining electromagnetic position and orientation tracking with 
magnetic resonance scanner is provided. One embodiment includes a magnetic 
resonance scanner defining a reference coordinate system for scanning a target. 
Coupled to the magnetic resonance scanner is a magnetic field source which produces 
a magnetic field. The magnetic field is sensed by a magnetic field sensor which 
produces a signal proportional to the magnetic field. The magnetic field sensor has 
a location relative to the reference coordinate system. The location of the 
magnetic field sensor relative to the reference coordinate system of the magnetic 
resonance scanner is determined by a location tracking device using at least a line 
segment model of the magnetic field source and the signal from the magnetic field 
sensor . 

48 Claims, 33 Drawing figures 
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ABSTRACT : 

A system for combining electromagnetic position and orientation tracking with 
magnetic resonance scanner is provided. One embodiment includes a magnetic 
resonance scanner defining a reference coordinate system for scanning a target. 
Coupled to the magnetic resonance scanner is a magnetic field source which produces 
a magnetic field. The magnetic field is sensed by a magnetic field sensor which 
produces a signal proportional to the magnetic field. The magnetic field sensor has 
a location relative to the reference coordinate system. The location of the 
magnetic field sensor relative to the reference coordinate system of the magnetic 
resonance scanner is determined by a location tracking device using at least a line 
segment model of the magnetic field source and the signal from the magnetic field 
sensor. 
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by reference herein in their entirety. 
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ABSTRACT: 

A method, system, and computer software product for analyzing medical images, 
including obtaining image data representative of a plurality of medical images of 
the abnormality, each medical image corresponding to an image of the abnormality 
acquired at a different time relative to a time of administration of a contrast 
medium, each medical image including a predetermined number of voxels; partitioning 
each medical image into at least two groups based on the obtained image data, 
wherein each group corresponds to a subset of the predetermined number of voxels, 
and each group is associated with a temporal image pattern in the plurality of 
medical images; selecting, from among the temporal patterns, an enhancement 
temporal pattern as representative of the abnormality; and determining, based on 
the selected temporal pattern, a medical state of the abnormality. 
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ABSTRACT : 

This invention relates to methods and apparatus for magnetic resonance (MR) imaging 
of moving parts of a patient in which flip angles for the excitation of nuclear 
magnetization are adaptively selected during image data acquisition in order to . 
minimize artifacts. -In particular, the flip angles are selected so that a smooth 
distribution of signal-strengths in k-space results even though the order of phase- 
encoding gradients is also adaptively selected in dependence of the measured 
instantaneous state of motion of the moving part. The invention also includes MR 
apparatus for practicing the described methods and software for controlling an MR 
apparatus to practice the methods. 

19 Claims, 7 Drawing figures 
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Contrast preparation based on Modified Driven Equilibrium Fourier Transfer 
generates Tl weighted images for assessment of the myocardial perfusion with 
contrast agent first-pass kinetics. The preparation scheme produces Tl contrast 
with insensitivity to arrhythmias in prospectively triggered sequential imaging 
thereby eliminating one of the major sources of problems in potential patient 
studies with previously employed contrast preparations schemes. 
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